Mild hyperthermia plus adenoviral p53 over-expression additively inhibits the viability of human malignant glioma cells.
Adenoviral replacement of the p53 gene has already been proved effective for the treatment of various tumours, including malignant gliomas. However, it is difficult to treat malignant glioma with p53 gene therapy alone because of problems with resistance or a less-than-satisfactory response to the treatment. This study investigated whether heat shock at 43 degrees C (mild hyperthermia) augments the cytotoxic effect of p53 gene transfer on malignant glioma cells expressing wild-type p53 (D54) or mutant p53 (U373-MG and U251-MG). The combination of mild hyperthermia and adenoviral p53 over-expression had an additive inhibitory effect on cellular proliferation in all three cell lines studied. Further, both cell cycle analysis and a DNA fragmentation assay showed that apoptosis was induced by p53 over-expression alone but not by heat shock at 43 degrees C alone. However, p53 over-expression followed by mild hyperthermia additively increased the proportion of cells in which apoptosis was induced, regardless of the endogenous p53 status of the tumour cells. Interestingly, a caspase-independent mechanism was observed to be involved in the p53-induced apoptosis in U251-MG and D54 cells. Taken together, the findings showed that combining adenoviral p53 transfer with mild hyperthermia inhibits the proliferation of malignant glioma cells in an additive manner, irrespective of their endogenous p53 status, suggesting a novel treatment strategy for this malignancy.